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ZX\*, «(J1MH z ©^V«(?)0ttIi^fflV>TV^ o StjUfefti^mtt^tt** 
B3 :WJ*«I^C 5 OtO^t-^wUK'f v^okf;i/r;v 

[0 10 0] 

K7>fx-;f ^^i:>>X7 h^fe?#-^S.<^^-t)-a-CG aNiS (5 0 mm 0> 4 0 0 juml 
*WJ2^m (HF) ife»**ia*n$tL-CV^o ilLT^^'J^t^Ttl^v^ 

[0 10 1] 

A. K7'fi7f>'/ 

K 9 >f i f f tt^KW 1 (£3) t|WjCT?*^o 

^36 1 0~ 4 P aJBJLT^JELfeJ-y^^^f-'V^^rt^G a Niij^&^&i*! Li5'f> 
mtLTJIi (C 1 2 ) #**#AL^irW<l*3©EE2J* 0. 2 P aCL^ ±MI 

[0 10 2] 

Bi. ^EWfeitu 5 OVizimM-Ltz^^r-^-^^K^ vfuH^r^-^Xitti 
* - £ A*tG a N^K£ >f V -fu VfrTfr a - JV ClifC 5 fl*WJiSfei£ Lfco R C 
5 5MIIOife»*&d-K*fe9iELfc (5fX2) 0 *Of£G a N3MR£JR •) ffi LT-f V "f 
u\£)VT)Va-)Vm^M (8 2V) ■Ct6Jft$*fc«, 

B2. ift*:f7D> (f tiSS : # 'J r h 7 7 ;w t n xf v >) #»^xttfc-Bra 
T*pH=2~3©DHF*M^GaN»5«*t^o 1*1 tft^«r 2 SIM <9 M L 
(5S-X20) o *o|fejBj|«**c*-^-7n-';>^Lfc« 

B 3. t;vtj ViJfeifr : 4 sricj^Sttp H= 1 1 ~ 1 2 fcW»:$*lfcKOH;dt»ifcfc 
G aNg^SSLt S«»9 9 0 kHz ©jttWifc* «*«[** Lfco t5fe^«:«3ft 

B4 :*«ft»:»*ojfir«ft»-fcni:« 5 otot-^wutu y^ne^T* 

3->P*X*Lfc^-*-*A^T. G aN^^ift^&KAtiTST^m^^S^otf: 
o *0»G a Ni«^ W D lii L 'f V 7"n k';V7^ 3 - ;H^if 8 2fe|»S*fc. 
[0 10 3] 

K5-fx-;f y^t^xy h?5fe^^m^t>HJ:TG aNSf (5 Omm^, 4 0 0 mff 

$>z> 0 &(Dmmw$&mz fctt^Lav»7 ?k (hf) naBMb*** (h 2 o 2 ) £;&n 
ifctoni. h 2 o 2 *iox.7t<ott»'fttt* * <9^# 0 -e-oSL Ttm-fb 

7Vti^A*»* (NH 4 OH) t?7*#Vft#t4. 7** V «i*-C»T-CS *W> 

-e*^jcifo^r«iijfe#*UTv>So H»J3 tai^jStt. itW s HF + H 2 o 2 -c-& 

7^*';ft»#KOHT?«:<NH4 OH"e**£"C**o 
[0 10 4] 
A. K9'fi7f >^ 

K 7 >fx-;f>^o*tttt*K«i (£3) fcrac-e**o 

^tf) 1 0" 4 P a JsJLTtwiltJELfcJ-yf-^^'V ^^rt^G a NSt«aU-yf> 
y#X£LXl&fR (C 1 2 ) ^S:*ALf-^>^rt©BE^*0. 2 P a U ±«W* 
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[0 10 5] 

hijfe#tt^«3o»«fe»-tc^v>ra»<fc** (H2O2) fc&iniLfcfco-cfc 

Bl. #*flfei§H 5 OlCfcftiaUfc* £4 v ^ n t?^T^3-^*X*tfe 

;g^tf-#-&AfrG aNit^^f yynkf^TA'3-JH:*»tT5fl'Wfls«»-Lfco 1=1 C 
5«-WOi*lfr*4^-K«H)«b<: (5^X2) 0 ^©tGaNi«^f){ilU>fvy 

nk>7;i/3-;H^I (8 2t;) 

B2. St^:r7n^ (ItiSS : **'J f f 7 7 ;v t n xf 1/ v) ^SfcAfLfcHfrfi 
tpH=2~301%HF + 7%H 2 O2 tKM^G a N^K& 5^FISSt?>o HC3fc 
i£*2II]il«JigLfc (555*X2[H) o -e-o^jgtt*tf*-^-7n-U>^Lfco 

B3. T)VUVm&: 4 5*Ctwina$^pH=l 1~1 2Kl*LfcNH4 OH*»» 
fcGaN8hB2MR*«*tfco «aWfc9 9 0 kHzOa#«*«*M»L7feo flsfMfc** 

B4 :^r««fe»:«Ji6o*r«l«fe»i:rato 5 o-C*)**-*-'***:* V7*nt?;v7;v 

[0106] ^ x _ 

K5^x-;f >^i:9i7 b^fe^-^a^^-^"CG aNSt (5 Omm^U 4 0 0 ft mJ¥ 
&<7)-e&£ 0 LTHF + H2 O2 K£ 2> & © Kim x. t\ (H2 SO4 ) 

TKm^T^^^^ATK-M (NH 4 OH) ■C7A'* , ;ftttS« 7^*U** 

[0 10 7] 

A. K?^*ft>^ 
K^^iy^>^<^^fe#(±H^l (^3) fcl^C-eab&o 

1 0" 4 P a&TKMffiLfc^y^y^^^rtKG aNit^fiLx^f > 
mfcUlli (C 1 2 ) ^itALf^/<rtoEA*0. 2P afcU_-t«M 

[0 10 8] 

B. ^xy (t» 2fm$t&tTfr*V&m 

vx-y vmmmmm4 wwa^***** (h 2 so 4 ) *i&iniL;fc&oT**o w 

Bl. 5 0rHjD»tfc-5r*-^-^^^V^otf>l/T^3-^*Artfc 

5^tf-3&-*A*tG aN»-f v^nt°;V7;W=f-;vn»tfC5^^?5fe^-U7to 13 C 

5$H9<Btfci**fc9-£»*>>Etfc (55>X2) o ^tGaNlt^l)ffitt^y7' 

ne;v7;vn-;vS^lf (8 2*C) 
B2. -tW:T7D> (f till : *' 'J f f 7 7 ;v t nxf w >) ^SKAftfe 

HTia-CpH=2~301%HF+7%H2 O2 tKM^G aN3t«*5*lilft»t*. R 
UtSfet*-* 2 IH«i5 5SUfe (5^X20) o *<0&, a*fe*-e*-^-7n-';>^U/io 
B 3 . -|£m#fci§i- • • • «h 2 S 0 4 : 3iamsMfc*.H 202=4:1 (fMtJfc) <£> 
7k*#?£ ( P H=2~3) *9 0ti:»LilIIL^^f.G aN»^3 0^S»L 

^°B3. T^*Vftifr : 4 5TCtUnift$*LpH=l 1~1 2fcWSELfcNH4 0H**«t 
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B4 5 0 to t - ^ -/U v yn tf 3 - t* - * - 

0 ffi L ^ V 7 ;v n - ;H^ttT~ 8 2 "CT?ft«fe £ -£fco 

[0 10 9] 



fgfc AciJ -f 
^ iSS tflj 1 


^ B&t /EH O 
^ IF} d 




sit iCRl A 

ss^ Xr\ *± 


^ g& -CStf ^ 

?*c T7!J O 






K 7 ^ X y f 










'fi* fi£ 2fc }#• 








K O HSfci£ 


D H F 


H F + H 2 O 2 


H F 4- H 2 O 2 






K OHffij^ 


N H 4 O H 


H 2 S O 4 + 
H 2 0 2 








^ J5fe 


N H 4 O H 













[0 110] 

xrf) *fflv»fe 0 c*Ltt*mo^w^isfc«5& i &«^*jfti-«t ^t-e-fex* (v>* 

[0 111] 

Ill^tJfi^^ 5 5'J7V7> ( 0 . 2 8 JK) (olO Xlt^* s 89.78 

* XMSL-C/:/; I (fit tMlW wtiClt t ( SOT?, ^fc§}:|B4X 

*-e**o #ttx^±. jc©x^i»>ts* i fi<4*©iii^s^ -e-o-x*/^- 
^^#ttx^<o^^^ b;v^**ri3<o i^^I^tttXt^^^ Mvfcmfe^tHi: 

[0112] 
[0 113] 
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ii-Clir/^fWffiv>/;XM (afc£=0. lnm~lnm) £JBvMg$tf| 
0. 0 5° f tfco gffit:f 4t-5tl^iliT X R F t^^S^ -£<ZH& 
C«15i:#f t^'-f-f ^^^Pm^mm^ioT^^Tto ^-tM ^Hfcfil cm 2 

[0 114] 

^5{4TXRFi|lJ^<7)^^^i-o ^M^^i-^^StiS i, Cr, Mn, Fe, N 
U C u. Z n> A 1 -C&&o 
[0 115] 

K5/f iyf y/, ^31 y hxjffy^fWG a NlSSSiOiif 
(1 0 10 If/cm s ) £ A* — 7- ■< t (l@/cm 2 ) 





m&M i 


m$km 2 


§£!&01J 3 


mmm 4 


mrnw 5 


S i 


2275.0 


2174.0 


174.0 


58.0 




C r 


3.7 


1.5 




0.8 


1.3 


M n 


0.6 


1.2 


0.5 




0.4 


F e 


154.0 


47.5 


6.7 


6.5 


3.2 


N i 


67.9 


22.5 


1.1 


0.3 


2.1 


C u 


47.9 


11.0 


5.6 


9.8 


5.1 


Z n 


9.6 


21.2 


| 30.2 


3.7 


2.7 


A 1 


267.0 










y< — ; r j 
2 AsVl 


1225.0 


103.0 


85.0 


21.0 


24.0 



[0 116] 

%> o 

[0 117] 

<D-£&<7>Fe. Cr, N i ri ? G aNSt©$iS(:#v^^-e*?)% f SB 
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[0 118] 

KCu) lif ^/A^?)i?tt4 < -cli^t t < 4 t^HS^Jo 

[0120] 

2 X 1 0 1 3 iVcm 2 U ©cfi 1 X 1 0 1 2 I^/cm 2 k&^o T)l>$ *> 2 

X 1 0 1 2 If/cm 2 Og]g&&&o *>Hfct> 10 0 0i@/cm 2 t*oT, 

<k*U 7AK0HtR^Mo-CV^ 0 K0HOg^tipH=l 1-12 fcv^fln?** 

cut^-f-f * i o oi/cm 2 ^ot, mmw \<o\/\ oc«^u 

«fem-C*ftv»SJK (tHilWaT) tc«^Lrv»* 0 KOHft»ttT*UR*t*©i: 
[0122] 

££iH>N i u ^r;v^ 'Jft^iotfiiLt^J «£ dt***o flu N i 
**7&*#v>o-efife, N i w#**«^-roi±£5?*^fc^**o L^tSiti2Xl0 

[0123] 

**«3tt^J-y Myf^^tU, Zb\Z7vWL (DHF) ft**5ftiDLfc ©T? 
7?»OftK»ipH=2~3 fcv^f^t^^o -e-JUi^&Oft^Bft**-?* 
& 0 itUCi&i: S i ^II^^WSo *ifc#)l. 2©ftl/l 0fc**4> 
1?*Lv>»*-C*S. Ni, Fe^KMLm. 7^5li«(BRWe*4o 
^-f^;H^#»J2i »)*«^**i:v^fetfCl±*v>„ C r l±t*ffilRIN2lT 
MnltlltNl, 2. 3-C**0*4>«>ftv^ fe fc 4 k***** JfeJfeL 

aMk»***fc%«5-c**o §f)i:7;v*'JfcUtK0Hi:ft£tNH4 OH^otv> 
*„ -TtUiS i SrKJ*-r*OH-JiO«j*****o »K^3t-Jfc«LT:»l/3HS 1 
»oTV»4, S i ^-frftAJRSB*©***** 1 0 OX 1 0 1 0 m=F (a t) /cm 

^*^ti3te^u»»-c*>oT'r^^^ffl*Ki:br^ffl-e*ao znt*Kffil2, 3 Kit 

^^m^>*^2. 3 KJ£-<T^oTV*&o 
[0125] 

£S*W5tt. 7?Bftfc»8Mbfc3* (H2 0 2 ) <^H^» (H 2 S04 ) +H 2 0 2 
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ftTCWSo Fe, Cu. Z nfc^*«ri»K*^$*3tf*feL*Lfcv>fcv>ofcgj£-T? 

[0 12 61 

[7* *-t>*<B«!lj£] 

S^*^7V*>f *fcfl;iH-*rt:3&OG aN»ttti^ ^±t:lnGaN, GaN 
[0 12 7] 

•eitGaNM«±t7'/K-^GaNi$:2//milU $ £ K 0 . 2^01 
nGaN^SI$*, I nGaNl<07* h^U-t>^ (Photo luminescence) 

[0 12 8] 

3 2 5 n m©tM* iit S H e - C d l/-«l:^i:|TT^t) tH t < & 
% (7* b;i/5*-fe>*) OSlJg^^m^li^ (Photomutiplier) J: oTtfcffl Lfco 

2 5 nm0^m£J8£*-f I nG a NOit^fOi^ff^ BMZ tl&tf, 

ft v> fe m^-iE^LM *) ffcft £ £ £ krt s T- § & I^ttf ©ttt * W"* & 

[0 12 9] 

I n G a N*«**fi^RB*JK"CA» ftieS^fcftCTiHlfci&tt^fc < W5£3tM&i>'J? 
Sffi tv>9 £i:&^i!fcL^^g#^*ffi*:£v^ £ fcT?*>4 0 fe * A/^I^IIK J: o 
[0 13 0] 

ffl t? & 19 fflm k ^ff -e £ & fe -c * & ^ t> t £ -cm v» o 

[0 13 1] 

HI 1 £ ^tti*G a N^-hO^M^JS (X 1 0 1 0 atoms/cm 2 ) 

0 J2LtT?** fc. -€-tL{±|&jt^*«fc LTflti So **U± 1 0 0 X 1 0 1 0 atoms 
/cm 2 (= 1 0 1 2 atoms/cm 2 ) O&tfr^fcSo ZtLtfUR<0 : RPk&WiMU"Z*>Z>o 
■&5kmi* 1 0 1 2 atoms/cm 2 1 0 1 2 atoms/cm 2 ) O&JRf^feHfJKT?** X 5 

[0 13 2] 

$ bK&^<Dli? * f;v5^-b>^^3J^±i:i^ 50xi0 10 cm 2 &.Ttit^ 
■9 £ ktr&So 
[0 13 3] 

**L*ffi«o|Si*tt©&JR5£aWKfcJfc«^T*J: do gtlBTW^&JRM (Si> C 
r, Mn, Fe, NU Cu, Zn, Al) *lmx.fc OttJBlT©*!*) T?** 0 
[0 13 4] 
HHt^S 1 = 2825X10 1 0 atoms/cm 2 
2 = 2279X10 1 0 atoms/cm 2 
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3= 218X10 10 atoms/cm 2 
4 = 7 9 X 1 0 1 0 atoms/cm 2 
glttffll 5 = 1 5 X 1 0 1 0 atoms/cm 2 
[0 13 5] 

■CabS ^JRI^St** 1 0 0 X 1 0 1 0 atoms/cm 2 JJlTtv^ i:^»J 4 x 5 

^•i-So H»«4ttHF + H2 02 T?*»K »»«5t±HF + H2 0 2 H 2 S0 4 +H 
2 O2 £:£JBv^-CV*So 
[0 13 6] 

**U±SfciBo.fc3fcU WRtt**fcv*, WAttd***. aMtStTctttt** 1 . 2 VJ2LL"e<fc 
S tv^#M$KJ:c)T^*f*><D-C2bS^ Zr*U±n i %&m* <fc <B&*L«^M£ 
flHtUCi" S ffcffl v> S o 

[Hffiofgififci&W] 
[0 13 7] 

[Ull] GaN»I±«^tI^fS (X 1 0 1 0 atoms/cm 2 ) t*<D& 
Itf5±C2/xmf^GaNit, 0. 2 ^m^I nG aNi^xt^^vtJV 
J&SS-^H e C d U-f^)3 2 5 n m<0 V-*f kT- A SrSTT I nG aNi*»^4 

•b^^iifc^i tv^o -etLti^M^JK^ 1 0 0 X 1 0 1 0 atoms/cm 2 
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bis 

[mi] 



p 




L 


4.0 




& 


3.0 


& 




M 


2.0 


i 




m 


1.0 




0 




(X10 atom^/fco? ) 
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«5c«f£**l • 2 V£Lh-C*SHF + H2 Oa. H2 S04 +H 2 0 2 > HCI+H2 0 
2 . HNOa htLT^xy hx^f^Wo 
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